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FIGURE 1

SHEAR INTENSITY CURVE

4
1 20 knot windspeed ~
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b 4 = average shear intensity to cause a warning at time

X t (resulting in a 20 knot windspeed change,
bounded as shown; applies to horizontal,
vertical, and combination shear intensities)

s
= =Jp f(t)dt whereby f(t) = instantaneous shear

t, intensity at time t

(Z) A nuisance warning test utilizing the Dryden turbulence
model and a discrete gust model are conducted
independently from alert threshold tests to verify the
acceptability of potential nuisance warnings due to

turbulence or gusts.
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Status of Sundstrand Research - Questions and Answers

Q: JOHN McCARTHY (NCAR) - Are you aware of a Cuban Allusion 62 fatal accident?
Havana, Cuba, September, 1989. There was 125 killed. Departure profile similar to
Pan Am 759. The Cuban Civil Aviation Authority blamed (1) microburst, (2) crew
training, (3) pilot actions. So the record is not clean since 1985.

A: DON BATEMAN (Sundstrand) - The chart I presented did not include any Soviet
Union, Eastern bloc countries or Cuba. To me, this illustrates that the value of having an
open society of nations where people trade back and forth accident information. As
everyone knows in this room it was very difficult to get any information at that time, back
in the 60s, the cold war, which really meant anything. Obviously if we put the Cuban and
Russian and the other countries on the chart, we would probably have a continuing accident
profile all the way across. Again I say the training programs, the education, avoidance, has
really paid off. It's paying off everywhere in the world and I'm very proud that a lot of it
came from the United States. I should say that since 1988 things are really changing. Mr.
Gorbachev, who got the Nobel Prize yesterday, has really helped change that. Cuba still is
very, very difficult, so close to us, yet so far in communicating with each other. Even Mr.
Gorbachev hasn't been able to convince that openness that we need.

Q: PAUL KELLY (21st Century Technology) - What is the logic behind a wind shear
alerting system that simply tells the crew somewhere in the vicinity is a wind shear?
Without qualitative and quantitative data on the shear characteristics? Is not the only logical
approach to crew alert some format that indicates the nature of the shear, its relevant
position in respect to that aircraft as well as information on advisable maneuvering options?
What's the good of spending money on any alerting system that does not address these
three factors?

A: DON BATEMAN (Sundstrand) - Well, I wish we could give the pilot pictures. I think
the speakers yesterday talking about the TDWR data transmittal to the airplane and
displaying that, that adds another breadth to this, for the pilot to be able to really see what's
going on out there. But this is nothing new. You have to start somewhere. I believe when
a wind shear waming is given, the pilot is not asked what the picture is, or what the
characteristics of the shear are, he is asked to leave. Perhaps with time maybe we'll get the
pictures that the pilot really needs to see to help. I myself believe in not treating the pilot
like a monkey, but to give him some information.

PAUL KELLY (21st Century Technology) - A very relevant adjunct to that question was as
we saw this morning, sometimes a shear or the focal point of a microburst is not lined up
with the longitudinal axis of the aircraft and it can be such that if the aircraft resorts to
standard evasive maneuver by going on to standard missed approach path for that airport, it
could very well end up putting himself into a tail wind, which of course will have the
maximum danger. So, what is so important I believe, is that pilot needs to have some idea
with regard to the physical characteristics of the microburst because standard evasive action
could lead to him getting into a more dangerous situation which he would otherwise avoid
if he had some information that made him realize that factor.

TERRY ZWEIFIL (Honeywell Sperry) - Yes, ideally that's what we would have. There
would be some kind of situational display. Unfortunately there is 3000 commercial
airplanes out there who have no capability to do that. The second point is, the reactive type
systems are not predictive. That is, they only detect shears when you are in them. Soit's
going to be almost moot in terms of what part of the shear that you're in. It will either say
you are in a shear or it will not. It's all one red light that comes on and says, "wind shear,



wind shear, wind shear." The standard guidance procedure, no matter who's system
you're looking at, in terms of roll, is to keep the wings level. Therefore, we are never
instructing the pilot to turn one way or the other where he might in fact tum into the shear.
Actually the real reason we do that is to keep the drag on the airplane down. So unless you
just happen to have a very bad day and you just happened upon the shear just as it moves
across as you're coming into it, you could in fact get into a worse condition. But the
reactive systems, as they're designed today, have no way of anticipating what that is. Like
I say, in the future we hope to change all of that and that's why we have all of these
forward looking guys with the TDWRs and LLWAS and those sort of things. But for right
now, we need to protect the airplane population that's out there without any of these
display capabilities, which even if we could generate the display, we have no where to put
it. So they're kind of at the mercy right now of a simpler system.
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